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FUSED DISCONNECT SWITCH 


[0001] This application claims the benefit of U.S. Provisional 
Application No. 60/216,575, filed July 7, 2000. 


[0002] This invention relates generally to disconnect switches, and, 
more particularly, to fused disconnect switches. 

[0003] Fuses are widely used as overcurrent protection devices to 
prevent costly damage to electrical circuits. Fuse terminals typically form an 
electrical connection between an electrical power source and an electrical component 
or a combination of components arranged in an electrical circuit. One or more fusible 
links or elements, or a fuse- element assembly, is connected between the fuse 
terminals, so that when electrical current through the fuse exceeds a predetermined 
limit, the fusible elements melt and opens one or more circuits through the fuse to 
prevent electrical component damage. 

[0004] In some applications, fuses are employed not only to provide 
fused electrical connections but also for connection and disconnection, or switching, 
purposes to complete or break an electrical connection or connections. As such, an 
electrical circuit is completed or broken through conductive portions of the fuse, 
thereby energizing or de-energizing the associated circuitry. Typically, the fuse is 
housed in a fuse holder having terminals that are electrically coupled to desired 
circuitry. When conductive portions of the fuse, such as fuse blades, terminals, or 
ferrules, are engaged to the fuse holder terminals, an electrical circuit is completed 
through the fuse, and when conductive portions of the fuse are disengaged from the 
fuse holder terminals, the electrical circuit through the fuse is broken. Therefore, by 
inserting and removing the fuse to and from the fuse holder terminals, a fused 
disconnect switch is realized. 

[0005] Known fused disconnect switches of this type, however, are 
disadvantaged in certain applications. For instance, in telecommunications 
applications, increasing power demands of equipment loads have rendered many fused 
disconnect switches inadequate. More Specifically, known fused disconnect switches 


having adequate ratings (e.g., capable or interrupting 20kA at 80V DC) arc relatively 
laree and difficult to mount in telecommunication panel system, and ganging 
conventional disconnect switches on a common input bus in a telecommunications 
system is difficult., if not impossible Still further, especially when a large number of 
disconnect switches are employed, quick and accurate identification of opened fuses is 
necessary so that opened fuses may be identified and replaced. Conventional fused 
state identification mechanisms are not as reliable as desired for telecommunications 
applications. 

[0006] For at least the above reasons, use of known fused disconnect 
switches have not completely met the needs of certain end applications, such as use in 
telecommunications systems. 


[0007] In an exemplary embodiment, a fused disconnect switch 
assembly includes a switch housing assembly and a pull out fuse assembly. The 
switch housing assembly includes a housing defining a fuse receptacle, first and 
second terminal contacts within the housing and located adjacent the fuse receptacle, 
and an alarm terminal extending from the fuse receptacle to an exterior of the fuse 
housing. The pull out fuse assembly includes a housing, a line side terminal 
extending from the housing, a load side terminal extending from the housing, and a 
primary fuse having first and second conductive end caps. The fuse end caps are 
coupled to respective line side and load side terminals of the pull out fuse assembly 
housing, and the first and second terminal contacts of the switch housing assembly 
receive the load side and the line side terminal blades of the pull out fuse assembly. 
An electrical connection is therefore established between the fuse assembly and the 
switch housing assembly when the fuse assembly is inserted into the fuse receptacle 
of the switch housing assembly, and the electrical connection is broken, as desired, by 
removing the fuse assembly from the fuse receptacle of the switch housing assembly. 

[0008J More specifically, the fuse assembly includes a fuse terminal 
assembly having upper and lower fuse brackets. A primary fuse and a secondary 
indication fuse are coupled to the fuse brackets and mounted in parallel therebetween. 
Line side and load side terminals extend from the respective fuse brackets for 
connection to terminal contacts in the switch housing assembly. The secondary fuse 
includes a fuse indicator cap that completes an electrical connection with a first lead 
of an LED mounted in the housing when the primary fuse is opened. A second lead_of 
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the LED is coupled to a fuse alarm terminal, also mounted in the fuse assembly 
housing. The fuse alarm terminal is accessible through an opening in the fuse 
assembly housing, and the alarm terminal of the switch housing assembly engages the 
fuse alarm terminal when the fuse assembly is inserted into the fuse receptacle. Local 
fuse state indication is therefore provided with the LED in the fuse assembly housing, 
and remote fuse state identification is facilitated with a signal transmitted through the 
fuse alarm terminal and the switch housing assembly alarm terminal. When the 
primary fuse is opened, the LED is illuminated and an alarm signal is transmitted 
through the alarm terminals. 

[0009] The switch assembly housing, in one embodiment, includes a 
groove in one side to facilitate panel mounting, and a threaded nut on the other side to 
secure the switch assembly housing to the panel when the groove is engaged to an 
edge of a panel cutout. Thus, panel mounting of the fused disconnect switch is not 
onJy facilitated but simplified for relatively quick and easy installation in the field. In 
a further embodiment, at least one terminal extends from the switch assembly housing 
and includes a threaded nut for mounting to a common bus connection with a fastener. 
Moreover, the fused disconnect switch housing is sized and dimensioned to permit 
multiple fused disconnects switches to be ganged together and mounted to a common 
bus bar. 

[0010] A fused disconnect switch is therefore provided that is 
advantageous for use,.in for, example, paneled telecommunications systems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1] Figure 1 is perspective view of a fuse terminal assembly; 

[0012] Figure 2 is a front elevational view of a fuse assembly 
including the terminal assembly shown in Figure 1 ; 

[0013] Figure 3 is a plan view of a switch housing for use with the 
fuse assembly shown in Figure 2; 

[0014] Figure 4 is a perspective view of a fused disconnect switch 
including the fuse assembly shown in Figure 2 and the switch housing shown in 
Figure 3; and 


[0015] Figure 5 is a perspective view of another embodiment of a 
fused disconnect switch. 


[001 6] Figure 1 is plan view of a tuse terminal assembly 10 including 
a load side terminal blade 12 extending from a lower fuse bracket 14 and a line side 
terminal blade 16 extending from an upper fuse bracket 18. Terminal blades 12, 16 
and fuse brackets 14, 18 are integrally formed and fabricated from an electrically 
conductive material so as to establish an electrical connection through a primary fuse 
20 and a secondary fuse 22 for fuse state indication. Primary fuse 20 and secondary 
fuse 22 extend between upper and lower fuse brackets 14, 18 and are mounted in 
parallel between terminal blades 12, 16. Fuse brackets 14, 18 are formed to receive 
cylindrical conductive end caps 24 of primary fuse 20 and conductive end caps 25 of 
secondary fuse state indicator 22. Secondary fuse 22 has a much higher electrical 
resistance than primary fuse 20 so that when line side and load side blade terminals 
16, 12, respectively, are connected to an electrical circu.t (not shown) substantially all 
of the current flowing through fuse terminal assembly 10 passes through primary fuse 
20. The primary fuse side of each fuse bracket 14, 18 includes a spring clip 26 to 
ensure secure electrical connection to primary fuse 20. 

[0017] In an illustrative embodiment, line side terminal blade 16 
extends from upper bracket 18 and is deflected outwardly away from primary fuse 20 
and extends longitudinally beyond lower fuse bracket 14. More specifically, line side 
terminal blade 16 includes a first lateral section 30 extending laterally away from, i.e., 
obliquely to, a longitudinal axis 32 of primary fuse 20, a second parallel section 34 
extending substantially parallel to primary fuse longitudinal axis 32, a second lateral 
section 36 extending laterally away from primary fuse longitudinal axis 32, and a 
parallel terminal portion 38 extending substantially parallel to primary fuse 
longitudinal axis 32. As such, lateral sections 30, 36 extend terminal portion laterally 
away from primary fuse longitudinal axis 32 to provide a sufficient clearance between 
a lateral edge 40 of lower fuse spring clip 26 and an inner surface 42 of line side blade 
terminal portion 38 to prevent direct electrical connection between terminal blade 
portion 38 and lower fuse spring clip 26 that could short circuit primary fuse 20. 

[0018] In addition, load side terminal blade 12, in one embodiment, 
extends longitudinally from a lateral edge 44 of lower bracket 14 in a substantially 
parallel fashion to a longitudinal axis 46 of secondary fuse 22. In a furmer 
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embodiment, longitudinal axes 32, 46 of primary fuse 20 and secondary fuse 22 are 
substantially parallel to one another. It is contemplated, however, that other 
configurations of terminal blades 12, 16, brackets 14, 18, and orientation of fuses 20, 
22 may be employed in alternative embodiments without departing from the scope of 
the present invention. 

[0019] Jn one embodiment, soldering (not shown) is employed 
according to known methods and techniques to further establish and maintain 
electrical connection with primary fuse 20 and/or secondary fuse 22. More 
specifically, in a particular embodiment, a 40% tin and 60% lead solder is applied to 
establish electrical connection between fuses 20, 22 and fuse brackets 14, 18. It is 
contemplated, however, that adequate electrical connection between fuses 20, 22 and 
fuse brackets 14, 18 may be accomplished in alternative embodiments without 
soldering the respective connections. 

[0020] A substantially cylindrical fuse indicator cap 48 is electrically 
connected to one end cap (not shown in Figure 1) of secondary fuse 22 located within 
upper fuse bracket 18, A longitudinal pin 50 extends from fuse Indicator cap 48 to 
facilitate local and remote fuse state indication, as further described below. 

[0021] Primary fuse 20 includes a fuse link or fuse element (not 
shown) extending between fuse end caps 24 that is shaped and dimensioned to melt, 
vaporize, disintegrate or otherwise open and break an electrical connection through 
primary fuse 20 when current therethrough approaches a pre-selected level dependant 
upon fuse element characteristics. When primary fuse 20 opens, components and 
circuits (not shown) coupled to load side terminal blade 12 are isolated and protected 
from damaging fault currents. In one embodiment, primary fuse 20 is a high 
performance, 0.25 inch by 1.25 inch fuse having a fuse rating of 3 A to 30A and 
configured to interrupt 20kA at 80VDC. As such, fuse assembly 10 is particularly 
suited for telecommunications applications. 

[0022] Secondary fuse 22 has a much greater electrical resistance 
than primary fuse 20 such that substantially all of the current flowing through fuse 
terminal assembly 10 flows from line side terminal 1 6 through primary fuse 20 and to 
load side terminal 12 during normal use of fuse terminal assembly 10. In different 
embodiments, secondary fuse 22 has equal or unequal fuse ratings as that of primary 
fuse 20. - 
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[0023] M is anticipated that fuses, of different ratings than those 
described above could he employed to achieve the benefits of the invention in other 
desired applications and for other purposes than the above-described 
telecommunications application. Accordingly, the embodiment described and 
illustrated herein is for exemplary purposes only, and the invention is in no way 
directed to a specific end-use application. 

[0024] Figure 2 is a front eJevational view of a fuse assembly 60 
including fuse terminal assembly 10 located within a fuse housing 62 with line side 
terminal blade 16 and load side terminal blade 12 extending through a bottom portion 
64 of fuse housing 62. In one embodiment, fuse housing 62 is fabricated from a 
nonconductive material, such as plastic, and includes a widened head portion 66 
including textured sides 68 for gripping by a user to connect or disconnect fuse 
terminal blades 12, 16 from an electrical circuit (not shown). In one embodiment, 
housing 62 is a two-piece, snap together assembly (illustrated in Figure 2 with one 
piece removed) that is securely fastened about fuse terminal assembly 10 and 
enclosing internal components thereof. In alternative embodiments, other mechanical 
attachment mechanisms, including but not limited to welded connections and rivets, 
are employed, and in further alternative embodiments, housing constructions having 
different numbers of pieces are employed without departing from the scope of the 
present invention. 

[0025] An LED 72 is mounted within fuse housing head portion 66 
and protrudes through a top 74 of fuse housing 62 for local indication of an opened 
fuse condition. An electrical lead 76 extends below LED 72 within fuse housing 62 
and is positioned in proximity to, but separated from, fuse state indicator cap 30. 
When fuse assembly 10 is connected to an electrical circuit (not shown) via fuse 
terminal blades 12, 16 and a fault condition occurs, primary fuse 20 opens and breaks 
an electrical connection through primary fuse 20. The fault current then passes 
through secondary fuse 22, causing fuse 22 to open and break an electrical connection 
through fuse terminal blades 12, 16, and also causing fuse indicator cap 30 to be 
forced upward, placing fuse indicator cap 30 in electrical contact with LED lead 76 
and energizing LED 72. In one embodiment, indicator cap 30 is spring-biased and 
held in contact with LED lead 76 to maintain illumination of LED 72 with line 
voltage to indicate the open fuse condition. As electrical paths to lower bracket 14 
through fuses 20, 22 is broken, load side terminal is isolated from line side currents, 
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thereby protecting load side equipment, components and circuits from damaging 
currents. 

[0026] In an alternative embodiment, mechanical local fuse state 
indication is employed in lieu of LED 72, such as, for example, attaching a brightly 
colored sleeve (not shown) to indicator cap pin 50 and arranging fuse indicator cap 48 
so that pin 50 extends through top 74 of housing 62 when primary fuse 22 has opened. 

[0027] An LED alarm lead 78 also extends below LED 72 in fuse 
housing 62 and is coupled to an alarm terminal 82 situated in fuse housing 62 adjacent 
fuse assembly 10. Alarm terminal 82 includes a remote alarm contact portion 84 
exposed through a side wall 86 of fuse housing 62 to provide remote fuse state 
indication, as described further below. 

[0028] When used in conjunction with an appropriate housing 
assembly, such as those described below, fuse assembly 60 is particularly suited for 
switching purposes in, for example, telecommunications applications. 

[0029] Figure 3 is a plan view of a switch housing assembly 100 for 
use with fuse assembly 60 (shown in Figure 2), and including a non-conductive 
housing 102 forming a fuse receptacle 104, and a line contact 108 and a load contact 
106 below fuse receptacle 104 for receiving fuse assembly blade terminals 12, 16 
(shown in Figures 1 and 2) when fuse housing 62 (shown in Figure 2) is inserted into 
fuse receptacle 104. In one embodiment, switch housing 102 is fabricated from a 
nonconductive material, such as plastic, and is a two-piece assembly (illustrated in 
Figure 3 with one piece removed) that is securely fastened together to enclosed 
internal components thereof. In various alternative embodiments, mechanical 
attachment mechanisms, including but not limited to snap together constructions, 
welded connections and rivets are employed, and in further alternative embodiments, 
housing constructions having different numbers of pieces are employed. 

[0030] Switch housing 102 further includes threaded nuts 110 
adjacent fuse receptacle 104 for receiving screws (not shown) for panel mounting of 
switch housing 102. Using a threaded nut 110, switch housing 102 may be mounted 
with line contact 108 in electrical communication with a common input bus bar (not 
shown), and a plurality of switch housings 102 may be mounted side-by-side to 
provide a plurality of fused switch connections. In an exemplary embodiment, 


housing 102 is dimensioned for installation into a la (175 inch/44.5 rnm) panel 
familiar to those in the art. 

[0031] A remote alarm terminal 112 is located adjacent fuse 
receptacle 104 and includes a projecting ridge 114 extending through a side wall 1 16 
of fuse receptacle 104 for engagement with fuse assembly alarm terminal 82 (shown 
in Figure 2), and specifically with contact portion 84 (shown in Figure 2) when fuse 
assembly 60 (shown in Figure 2) is fully inserted into fuse receptacle 104. Remote 
alarm terminal 1 1 2 also extends external to switch housing 1 02 at an end 1 1 8 opposite 
projecting ridge 1 14. Alarm terminal end 118 may be coupled to, for example, a 
resistive load, such as a relay coil (not shown) typically found in existing 
telecommunications equipment, thereby transmitting an alarm signal to an external 
system to facilitate remote fuse state indication. In an alternative embodiment, end 
1 1 8 is coupled to a common alarm bus bar (not shown). 

[0032] In an illustrative embodiment, alarm terminal 1 12 includes at 
least several distinct portions internal and external to housing 102. Projecting ridge 
114 is defined by first and second ridge portions 120, 122 extending obliquely to fuse 
receptacle side wall 116. In an exemplary embodiment, and as illustrated in Figure 3, 
first and second ridge portions 120, 122 are unequal in length and are oriented at 
different angles with respect to receptacle side wall 116. More specifically, starting 
from a free end 124 of alarm terminal 1 12 located behind fuse receptacle side wall 
116, upper ridge portion 120 extends into fuse receptacle 104 for a first distance at a 
first angle with respect to fuse receptacle side wall 1 16, and lower ridge portion 122 
extends away from fuse receptacle 104 for a second distance at a second angle with 
respect to fuse receptacle side wall 116. The first distance of upper ridge portion 120 
is greater than the second distance of lower ridge portion 122, and the angle between 
lower ridge portion and 122 and fuse receptacle side wall 1 16 is greater than the angle 
between upper ridge portion and fuse receptacle side wall 116. Thus, a pointed 
projecting ridge 1 14 is formed that extends into fuse receptacle 104 for engagement 
with a fuse alarm terminal, such as alarm terminal 82 (shown in Figure 2). 

[0033] Alarm terminal 1 12 further includes a first substantially linear 
portion 125 extending from lower ridge portion 122. Linear portion 125 extends 
substantially parallel to fuse receptacle side wall 1 16 and past a bottom 126 of fuse 
receptacle to an approximately 180' bend 128 located adjacent line side terminal 
contact 108. A second substantially linear portion, 130 extends upwardly from bend 
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128 to a second bend 132 culminating in a first angled.seciion 134 extending inwardly 
toward linear portion 130 and a second angled portion 136 extending outwardly from 
first angled portion 134 to alarm terminal free end 118 located exterior to housing 
1 02. In one embodiment, second linear portion 130 extends for a lesser lineal distance 
than first linear portion 125, and angled portions 134, 136 are substantially equal in 
length and extend toward and away from, respectively, linear portions 125, 130 at 
approximately equal angles. 

[0034] Housing contacts 106, 108 include respective clip portions 
]38, 140 including resilient fingers 142, 144 respectively for receiving and retaining 
fuse terminals 12, 16 (shown in Figures 1 and 2) when fuse terminals 12, 16 are 
inserted through openings 146, 148 in fuse receptacle bottom 126. Contacts 106, 108 
each further include respective terminal portions 3 50, 152 for load side and line side 
electrical connection to external circuitry (not shown) in the end application of the 
fused disconnect switch. Each terminal portion 150, 152 each includes a threaded 
captive nut 154, 1 56, respectively, for establishing line side and load side electrical 
connections to housing 102. 

[0035] Housing contacts 106, 108 in an exemplary embodiment are 
located beneath fuse receptacle bottom 126 to substantially prevent inadvertent 
contact with conductive portions of the contacts when a fuse, such as fuse assembly 
60, is removed from housing assembly 100, and more specifically from fuse 
receptacle 104. It is contemplated, however, that housing contacts 106, 108 could be 
extended directly into fuse receptacle 104 without departing from the scope of the 
present invention. 

[0036] Figure 4 is a perspective view of a fused disconnect switch 
170 including fuse assembly 60 (shown in Figure 2) connected to switch housing 
assembly 1 00 (shown in Figure 3). Fuse assembly housing 62 is inserted into housing 
fuse receptacle 104 (shown in Figure 3) , and fuse terminal blades 12, 16 are received 
in switch housing line and load contacts 108, 106. Thus, when housing line contact 
terminal portion 152 is connected to an input bus bar (not shown), and further when 
housing load contact terminal portion 1 50 is connected to a load circuit or component 
(not shown), a fused electrical connection is provided through fuse assembly 60. By 
removing fuse assembly 60 from fuse receptacle 104 (shown in Figure 3) and 
removing fuse terminal blades 12, 16 from switch housing line 108 and load 106 
contacts, the circuit is opened between the line and load contacts 108, 106, thereby 


disconnecting and isolating load circuits and components associated with load side 
contact 106. 

[0037] When primary fuse 20 is opened due to a fault current 
condition, a signal is sent to external equipment (not shown), such as a relay coil, via 
connection to alarm terminal end 118, thereby remotely directing attention to a 
particular location where an opened fuse is located. Local fuse state indication via 
illuminated LED 72 identifies the open fuse or fuses in the specified location. Thus, 
opened fuses may be efficiently located even when large numbers of fuses in various 
locations are employed. 

[0038] Figure 5 is a perspective view of another embodiment of a 
fused disconnect switch 200 employing fuse assembly 60 with another embodiment of 
a switch housing assembly 210. Switch housing assembly 210 is similar to switch 
housing assembly 100 (shown in Figure 3) except as noted below, and like 
components with housing 1 00 are indicated with like reference characters. 

[0039] Comparing Figures 4 and 5, switch housing assembly 210, 
unlike switch housing assembly 100, includes a groove 212 in an upper corner of a 
switch housing 214. Groove 212, in one embodiment, engages an edge (not shown) 
of a panel cutout (not shown) of for example, a telecommunications system to 
facilitate mounting of housing 214 to the panel. An opposite upper corner includes 
threaded nut 1 10 for mounting to the panel. Thus, housing 214 may be securely panel 
mounted with only one fastener through nut 110 when groove 212 is engaged to a 
portion of the panel. Field installation is accordingly simplified, and fused disconnect 
switch may be installed in approximately one half the time required of, for example, 
fused disconnect switch 170 (shown in Figure 4) that employs two threaded nuts 1 10 
for mounting the fused disconnect switch. 

[0040] In addition, and further unlike housing 100, housing 214 
includes terminal blades 216, 218 extending from a lower periphery 220 of switch 
housing 214. Load side terminal 216 includes an upper terminal portion 222 
including a threaded captive nut 224 for secure connection to a cable terminal (not 
shown), and a lower portion 226 for plug-in connection to external circuitry (not 
shown in Figure 5) in the end application of fused disconnect switch 200. Similarly, 
line side terminal 218 includes an upper portion 228 for a bus connection or 
connection with an external fastener (not shown in Figure 5) and a lower portion 230 
for plug in connection to external circuitry. Upper portions 222, 228 of respective 
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terminal blades 216, 218 are each wider than respective lower portions 226, 230 both 
to facilitate connections with fasteners in upper portions 222, 228 and also to provide 
stops 232, 234 to prevent terminal blades 216, 218 from insertion into a mating 
connector (not shown) beyond a predetermined distance. 

[0041] fn yet another aspect, switch housing assembly 210, unlike 
switch housing assembly 170, includes a free end 1 18 of alarm terminal 1 12 extending 
from housing 214 in a substantially straight and parallel manner with respect to 
terminal portions 124, 1 30 (see Figure 3 for comparison). 

[0042] When a load side electrical connection is established with 
terminal blade 216 and a line side electrical connection is established with terminal 
blade 218, and further when alarm terminal 1 12 is coupled to external equipment (not 
shown in Figure 5) fused disconnect switch 200 operates functionally as described 
above in relation to Figure 4. Local and remote fuse state indication is facilitated in 
compact package, and by inserting or removing fuse assembly 60 from the switch 
housing fuse receptacle, line side equipment is effectively switched from load side 
equipment as desired. 

[0043] In an exemplary embodiment, housing 214, unlike 
conventional fused disconnect switches is dimensioned for installation into a lu. (1.75 
inch/44.5 mm) panel familiar to those in the art. A compact fused disconnect switch 
is therefore provided with desirable mounting features to facilitate installation into 
paneled systems, such as those in telecommunication systems, and reliable local and 
remote fuse state indication is provided with an easy to use, pull-out fuse assembly. 
Connections to bus inputs and common alarm buses are facilitated and quick 
connection, plug in terminals for quick and easy installation is provided. The size of 
the above-described housing also facilitates ganging of multiple switches on a 
common input bus in existing systems. Thus, at least for these reasons, a fused 
disconnect switch is provided for applications wherein conventional switches have 
been found inadequate, such as use in telecommunications systems. 

[0044] While the invention has been described in terms of various 
specific embodiments, those skilled in the art will recognize that the invention can be 
practiced with modification within the spirit and scope of the claims. 


CLAIMS 

1 . A fused disconnect switch assembly comprising: 

a switch housing assembly comprising a housing defining a fuse 
receptacle, first and second terminal contacts within said housing adjacent said fuse- 
receptacle; and an alarm terminal extending from said fuse receptacle to an exterior oi 
said housing; and 

a pull out fuse assembly comprising a housing, a line side terminal 
extending from said housing, a load side terminal extending from said housing, and a 
primary fuse comprising first and second conductive end caps, said end caps coupled 
to respective line side and load side terminal, said first and second terminal contacts 
receiving said load side and said line side terminal blades and establishing an 
electrical connection therebetween when said fuse assembly is inserted into said fuse 
receptacle. 

2. A fused disconnect switch assembly in accordance with Claim 1 
wherein said line side terminal and said load side terminal extend substantially 
parallel to a longitudinal axis of said primary fuse. 

3. A fused disconnect switch assembly in accordance with Claim 2 
further comprising a secondary fuse coupled to said line side and said load side 
terminal. 

4. A fused disconnect switch assembly in accordance with Claim 3 
further comprising an upper fuse bracket and a lower fuse bracket, said primary fuse; 
and said secondary fuse mounted in said upper fuse bracket and said lower fuse 
bracket. 

5. A fused disconnect switch assembly in accordance with Claim 3 
wherein said secondary fuse comprises a longitudinal axis, said longitudinal axis of 
said secondary fuse substantially parallel to said longitudinal axis of said primary 
fuse. 

6. A fused disconnect switch assembly in accordance with Claim 3 
wherein said secondary fuse comprises a fuse indicator cap. 
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7. A fused disconnect switch assembly in accordance with Claim 6 
wherein said fuse assembly further comprises an LED, said LED comprising a first 
lead, sajd first lead separated from said fuse indicator cap during normal operation of 
said fuse. 

8. A fused disconnect switch assembly in accordance with Claim 7, 
said fuse assembly further comprising a fuse alarm terminal, said LED comprising a 
second lead coupled to said alarm terminal. 

9. A fused disconnect switch assembly in accordance with Claim 8 
wherein said fuse assembly housing comprises an opening therethrough, said fuse 
alarm terminal exposed through said opening., said alarm terminal of said switch 
housing assembly engaging said fuse alarm terminal when said fuse assembly is 
inserted into said fuse receptacle. 

] 0. A fused disconnect switch assembly in accordance with Claim 1 
wherein said alarm terminal comprises a projecting ridge extending into said fuse 
receptacle, said alarm terminal in communication with an open fuse indicator in said 
fuse assembly when said fuse assembly is inserted into said fuse receptacle. 

1 1 . A fused disconnect switch assembly comprising: 

a fuse assembly comprising a housing and a fuse terminal assembly 
therein, said fuse terminal assembly comprising a first fuse bracket, a second fuse 
bracket, a primary fuse extending between said first and second fuse brackets and 
completing an electrical connection therebetween, and a fuse state indicator coupled 
to said first and second fuse brackets; and 

a switch housing assembly configured for receiving said fuse assembly, 
said housing assembly comprising a housing, first and second contacts for coupling to 
said first and second fuse brackets, and an alarm terminal engaging said fuse assembly 
when said fuse assembly is connected to said switch housing assembly. 

12. A fused disconnect switch assembly in accordance with Claim 1 1 
wherein said primary fuse comprises a longitudinal axis, said terminal assembly 
comprising at least one terminal extending from one of said first fuse bracket and said 
second fuse bracket, said at least one terminal extending substantially parallel to said 
longitudinal axis of said primary fuse. 


13. A fused disconnect switch assembly in accordance with Claim 12, 
said terminal assembly further comprising a secondary fuse extending between said 
first bracket and said second bracket. 

14. A fused disconnect switch assembly in accordance with Claim 13 
wherein said secondary fuse comprises a longitudinal axis, said longitudinal axis of 
said secondary fuse extending substantially parallel to said longitudinal axis of said 
primary fuse. 

15. A fused disconnect switch assembly in accordance with Claim 13 
wherein said secondary fuse comprises a fuse indicator cap. 

J 6. A fused disconnect switch assembly in accordance with Claim 1 5 
wherein said fuse assembly comprises an LED, said fuse indicator cap activating said 
LED when said primary fused is opened. 

17. A fused disconnect switch assembly in accordance with Claim 15 
wherein said fuse assembly comprises an alarm terminal, said fuse indicator cap 
completing an electrical connection with said alarm terminal when said primary fuse 
is opened. 

1 8. A fused disconnect switch assembly comprising: 

a pull out fuse assembly comprising a housing, an alarm terminal, a 
primary fuse and a secondary fuse for fuse state indication, said primary fuse and said 
secondary fuse mounted in parallel between a first fuse bracket and a second fuse 
bracket, said secondary fuse configured to communication with said alarm terminal in 
an opened fuse condition; and 

a switch housing assembly having first and second contacts configured 
for establishing an electrical connection between said first and second fuse brackets; 
and an alarm terminal configured to engage said fuse alarm terminal when said fuse 
assembly is connected to said switch housing. 

19. A fused disconnect switch in accordance with Claim 18 wherein 
said primary fuse comprises opposite end caps, said end caps coupled to said first fuse 
bracket and to said second fuse bracket. 
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20. A fused disconnect switch in accordance with Claim 18 wherein 
said secondary fuse comprises a fuse indicator cap. 

21. A fused disconnect switch in accordance with Claim 20 wherein 
said pull out fuse assembly further comprises an LED and a lead extending from said 
LED, said fuse indicator cap completing an electrical connection to sa!d LED when 
said primary fuse is opened and when said secondary fuse is opened. 

22. A fused disconnect switch in accordance with Claim 18 wherein 
said switch housing comprises at least one threaded nut. 

23. A fused disconnect switch in accordance with Claim 18 wherein 
said switch housing comprises at least one terminal extending from one of said first 
and second contacts, said at least one terminal comprising a threaded nut. 

24. A fused disconnect switch assembly comprising: 

a pull out fuse assembly comprising a housing, a primary fuse and a 
secondary fuse for fuse state indication, said primary fuse and said secondary fuse 
mounted in parallel between a first fuse bracket and a second fuse bracket, an LED 
visible through said housing, and an alarm terminal in communication with said LED; 
and 

a switch housing assembly comprising first and second contacts 
configured for establishing an electrical connection between said first and second fuse 
brackets; and an alarm terminal configured to engage said fuse alarm terminal when 
said fuse assembly is connected to said switch housing. 

25. A fused disconnect switch in accordance with Claim 24, said 
secondary fuse comprising a fuse indicator cap, said fuse indicator cap completing an 
electrical circuit with said LED when said primary fuse and said secondary fuse is 
opened. 

26. A fused disconnect switch in accordance with Claim 25 wherein 
said switch housing comprises a panel mounting groove and a threaded nut. 
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